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ABSTRACT

S This paper explores the conceptual aspect of
educational technology,; identifies recurring limitations of =
instructional technologies often overlooked by their propohents, and
examines the politics of and barriers to educational innovation,
particularly in_the field of computer assisted instruction (CAI). It
is noted that, despite glowing predictions for various mediums of
instruction; educational technology in .general has been shown to
produce no significant difference in learning achieved through formal

schooling. Also presented are lessons gained from attempts to
implement instructional technology innovations which have relevance
for the educational computing field: (1) the introduction of large;
expensive media requires strong political support; (2) decision
makers must be prepared to amortize high capital start-up costs over
a long period of time; (3) a well-trained, skilled staff and an )
extensive infrastructure and educational support system—are required;
(4) cost estimates must be -based on adeguate production guidelines _
and cost effective means of distribution or communication that reach
the largest possible audience; (5) close attention must be paid to
the psychological and affective factors undergirding communication;

(6) teachers must receive information about an innovation, training
in its use, curriculum matérials to assist in integrating the =
application; long-term support sServices, and incentives to change;
and (7) courseware must be well designed and compatible with a =

philosophy of application that stresses creative and productive uses;

word processing, information access and processing, simulations; and
problem generation and solving. A 24-item bibliography is provided:
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PRISONCRS OF THE CAVE: CAN INSTRUCTIONAL TECHNOLOGY IMPROVL EDUCATICON? 7

Paul Hurly
faculty of Continuing Cducation

and [xtension .
Mount Royal College, Ca]galy

praloque

. In the seventh book of Plato's Republic a pas-
Jaga popularly called the “Allegory of the Cave“_ is
sed to depict “man 's* level of awareness and intek

lbctUdl developiment. Huitan béihgs are bkiSGhéis.
the reader is see
to hear only echoes of the truth.

lh bthbr WﬁrdS' the view bf men generally
with regard to themselves and the world
around them 1s a view distorted by falsi-
fy)ng,medla. by,thelr own pdssions and.
prejodices :. they are permanently in the
state of .understanding in which children .
are, except that they believe in the truth
of what. they see and hear with the force
and tenacity of dgrown men:

(Nettleshlp 19€2: 260)

To wlat extent’ does. this state describe the
quest of educational téchnclcg1sts iastructors,
curriculum developers, and educational administra-
tors to apply instructional technologies like com-
puters to education?. What is the goal to be ach-
ieved? Are there distinct advantages of one inAsStrux-
tional teclinglogy or techrique coiipared to 311 the

others? f the advantages of computer,based,ln-
structional technology are seif-evident why is CAl
not,wjdely,adop'gd7 Are there rational reasons for
resisting the automatian of educatlon?

This paper will address tngsgiquestlons It

«ill identify some of the_ recurring limitations of
instructional technologies which proponents often

ovnrlooL. Baxrlers to educatlonal innovation and

ined, Tne paper _will _conclude by_ presenglngfgome
sutdelines for optimizing instructional téchnolo-
j12s and.consolidating clignge. In the process this
vaper will reference da. handful of articles and tente
witich, tnuugh they have had_an_important impact on
the field of educational Lechnology, may have been
cverlpoked tiy practitioners of educational compot-
!”’_]. .

ttopian and Dystopien Prophecies

Countless articles, papers, and bnoks publlfh-
v ance the Third Canedian “qu.xpo sium_on Instruc-
':unqlrit(hﬂpjuﬂlvf have procisimed the social
Dty which (‘()m;mte_r“i will proaace: The ifages
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of computers to education and._ lea[n}hg have been

_ optimistically predicted. These can be summarized

as: ] ,
- equal opportunity of access to education
for averyane.

an open, dé-schooled educational environ-
ment

- access to vast amdunts of information

for_everyone .

- ability to locate ind access de51red infor-
mation quickly

- ability to use the technology to process
information

- ability for anyone to add to the informa-

tion

- individualized pace and content of lnstruc-
tion

- l1felong ]earnlng‘Wlll be promoted and
assisted

These are admirable outcomes. Proponents of
compotér-based education believe 51ncere]y that
411 these objectives can be attained: . It is this

consuderable number of computerphiles and
onal_technologists. Is this the shadow

vates
educat
or the realIty’

_utopla% vision of a better education whlch moti-

Computer enthuSlasts tend to dlSmlSS pessimis-

on education as either near Slghted, conservative,
or just pla)n stupld Paul Saetler's History of
nology (1968) compiled a compel-
llnq 1ist of concerns and 1SSu€s associated with
a wide range..of pre-CAl lnstructlonal”technologxe'.

‘Many of these.are still relevant.. ~Educational.

pl%nners. admlnlstrators and. pracf1t1oner S have
inherited an important social responsibility to
ensure the effects of technology on students and
learning are assessed fairly and thoroughly. _Some
of the reservations regarding computer-based edu-
cation which require scrutiny include:
- an over rel!ance on operant as opposed to
cognitive learning strategies:. . .
- extension of teecher-centered xnstruc ion.
- nnpprnpniate and poor instructional design
esulting in ledrner boredom and frustra-

tlon -

“PERMISSION TO REPRODUCE THIS
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" one_weakness of the efficiency concept.

tribution of resources resu1t1ng in an in-
equality of access (Elliott, 1975)
- creation of a technocratIC. information rich

Celite

education_at. the expense of Qggt-hehc , self-
actualization and discovery models._ _ _
insufficient and poor quality courseware. _
= inadequate integration of CAI into existing’
curriculum. __
- the budget for education will be further.
diluted, hastening the decline.

These and other. cons1derat1ons wi]l have to

be addressed if the voices of the pessimists_ are
to be s11enced Can advocates of ccmputet-based

The Politics of Educational Innovation

The theme of this fourth sympoS1um. "Computer
Technologies_for_Productive Learning”, either in-
tentionally or inadvertently, identifies the per-_
sistent political.rational for the introduction of
instructional technologies. CTallaghan_(1962) re-
ferred to it s1mp1y as "the cult of eff1c1enCy

Educational reformers 1n the 1980s who propose
ter are merely recent expressions of a 70 year - 51d
theme. Pressey, in 1932, called for a revolution
in education through the introduction of machines.
Pressey felt the school needed the efficiency of
the -factory. Both he, and B.F. Skinner who ampli-

fied Pressey's-original ideas, felt schools could

benefit considerably from the application of
scientific know]edge:

psychologist,
al technology and its proponents; concluded that
these technolog1es closely reflect the values of
the sponsoring ruling class. Government- Sponsored

educational technologies were seen by Travers as
"achieving the traditional goals of education more
efficiently in_educating more. people at less_cost”
{Hoiise, 1974: 251). Ivor Davies (1981) pointed oot
ess of the Efficiency
needs to be coupled Dayies claimed, with the other
side of the co1n. effectiveness; Eff1c1ency, ex-
plained Davies, is doing things right. _Effective-
ness is doing the right things. Educational tech-
nology. he concluded; too often_ignores the far

diore significant question of effectiveness.

in_exam.ning the history of education-

Both Ernest House and Travers 1dent1f1ed four

derive from the appl1cat10n of industrial techno-
logy to education:

(1) increased efficiency and productivity

. will reduce costs; ___ _

(2) the technology can convey a conservative
messaage. implicitlv or eyplicitly. <ip-

AN

cates today,.a
" cations extolling the virtoes of CAI and other

- port1ng the status quo;
{(3) schooling becomes. a perpetual market for
imp nts to the technologies;

{4) a_modernized school_system would become ~ -~

dependent upon the prov1ders of_innova-
tion and thus would be under control:

_Travers' observation abou

ing in society is not unique to_the study of the
nistory of education. His extension of this ana-

1ysis to identify the role which educational tech-
nology has played in recent years to reinforce the

pac1f1cat1on role of schooling is an original ad-

education - = the modernization of educat1on - -
requres the transformatlon from a_laboun-iﬁten-,
on Teachers'

unions have long suspected that labour reduction_

was the .main objective behind the introduction of
industrial strategies in the classroom. -If the
promise of greater effic1ency and control have

been the government's prime objectives to justify
expenditures in new instructiona] techno]og1es,

al improvement?_ _Why have educat|ona1 researchers

stodied the comparative effects of_ different in-
structional technologies on student lejyning’ Is

of efficiency”?

Instructional Technology Myths .

Fili teech1ng w111 be done without any
books whatsoever.. The only textbook

needed will be for the teacher's use._

The films will serve as guide posts to .
those teacher's instructional books, not
.thefbooks as quides to fhe films. The
learn ... By makxng every c1assroom and
every assemb]y hall a movie show, one ]
hundred percent attendance will be assured.
Why you won't _be able to keep boys and
girls away. from school.

ahead of time and will scramble for good
seats, and they'll stay late, begglng to

- see some of the films over aga1n

- Thomas Ed1son. .
New -York Times, 1919

sixty years ago, holds more than,h1stor1ca1 .
interest. It reflects the many beliefs_and jodge-
ments generally held by educational media advo-
and expressed in a_great many publi-

1nformat1on medla

* _The d]lemma facing both medlaphl]es,711ke
cAl supporters. and government planners, is_ that
no instructional technology. has ever"ﬁe]1vered
fully on its promises. Anthon
Nikki Zapol (1972: 7) expressed the issue as

follows:
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learn as their own gpals change a]oné'
With social and economic conditions?
it is granted that technology can___
serve learning at all.. ... Far from
produging "visible results within a

technology... .
difference in learning achieved through

formal schooling.

has made no significant

“The notion that media do not affect 1earn1ng

seems cilbelievable when one considers the_ impact
that moveable type and the printed page have had
on education. Applied effectively to.groups of
special_needs_learners some instructional techno-
logies have produced demanstrable. improvements, __
GEneraxly, however, the “no. s:gnificant differencd

Reid, 1964; Alderman, 1978.) Why then are we

cont1nua1]y confronted with proposals _for large
scdle implementations of instructional technolo-
fies?

] _In an intensive review of Scarborough Col- __
lege's experiment_with televised lectares John Lee
(1871: 1975) concluded that promjsed cost-effec-
tiveness rather than » desire to improve lnstruc-
tion was_the driving force. I
with computers" motivated by _a simi]ar cost—con-
scious concern on the part of govérnment accoun-
tunts? 77777777

the movement to modernize instruction via CAI
will find w1111ng support from .he educational

technology Sector.

Joel Rakow (1980) demonstrated that many

leading. US educational technologists hav? suc-
cuibed to.a set of “audjovisuoal myths®: The foor
he identified are: 1) that traditional methods of
instruction are inherently bad; 2) that instruc-
tional media_are the remedy; 3) that content con-
veyed by instroctional media is of the greatest
valie to Students; and 4) that traditional methods
and instructional technology methods are mutually
exclusive. While educators caught up in“the ex-
citement of implementing CAI will probably want
tc ignore.Rakow,; his empirical findings have di-
rect implication on the manner in which the new

information technoiogles are applied to education.

In thé past forty years countless 1nstruc-

continue to be implemented, despite the apparent
myths and the "no 51gn1flcant difference" findings.

Most of the ear11er 1nstruct1ona1 techno]og1es

i EVR) or are great]y d1m1nlshed {e.qg. programmed

instruction; 16mm_film;_instruictional TV). We are

1eft wondering whether the volumes of educatignal”
esedrch on. media effectiveness have been_studying

the wrong things for the wrong reasons. Their

lack of impact would indeed seem to suggest that

the crucial issues regarding the use of instruc-
tional technology are independent of learning
methods dnd content. These studies may be nmore
ins trumental in distracting the attention of

Al

teachers and lnstructors to classroom lssue§ and

rational motivating the automation of education.

A nagglng QUestIon rema1ns.r If each new
instructional technology has been st

as ijpported by
both an eff1c1ency ConSCIOuS government and by

so consistently?

Barriers tﬁ Changg

____The_ factors which have stymie

to reform education are still operative in 1983.
Harina Mayer (1982) and Goodwin Watson {1972) have
vided- two comprehensive summaries of factors

pri
impeding the adoptionof innovations.

Computer technology can._ be _introduced. into
education in any or all of the following three
ways: 1) teaching about computers; 2} teaching
to use computers; and 3) teaching.with_computers.
It s the latter application, which has a direct

has_drawn a conclusion from industrial-i
which has direct bearing on the rate and success
of innovation in edocation:. The transformation of

concrete labour skills provides.a resistance to "

measore of the resistence and. affécts _the_rate of
diffusion of the inrovation throughout the system.

lntroduce the PLATO CAI system into Chlcago junlor
tolleges, concluded that:

urcen ust 1nev1tab1y
fall on the teacher. The teacher must
implement the innovation; and learn the _
new skills .that are required. Depending
on how different the innovation is, the
burden ¢an be costly indeed, and benefits
seldom approach costs. The teacher is
expected fo- finance thé 1nnovat1on w1:h
personal - effort ng
profesglonglfgkllls without recompense,
which represents_a poor. investment. . In
drny case,. innovation can. be: realized only
through the changing work skills of the
teaching werk force, or it cannot be

realized at all.

e (House. ]974 ]7])

The burden of innovation

_ A §fﬁ&&,5§,tﬁé,Lrncoln,COQnty,SChooleﬁqqrd”
of Ontario (1973) showed that trying to innovate

"in an economy of scarcity is next to impossible.

Adequate incentives for ‘tedachers which must be

available include opportunities for advancement,
for increased authority; special assignments, _
reledse tiie, and study leaves, as well as more
conventional remunerative considerdtions. fven

S



‘f awarc of these necessities administrators are
sften unwilling to provide additional resources
and incentives since the criginal rational for
introducing, an instroctional technology usually
"is to save money.

Edocational administrators have been extreme-
1y negligent in attending to_the wide_range of
human factors issues associated with the implemen-
tation of innovation.

Attitudes about tearning. Utopian predictions
regarding the Jikely impact.of computers and _tele-
communications on the teachifng-learning process
tend to discuss the tool as independent of the
user:

This is a fallacy._  The effective, appro-
priate and imaginative application of any tool
depends upon the values, goals, gbjectives; skills

~and creativity of the user. WRithout a sufficiently

{ enlightened and progressive philosophy of education

any instructional technology can be neatly fitted
into the existing order. .

 House argued, as have other authors ‘such_as__
Russell Ackoff (1974), that most CAl maintains the
autocratic, teacher-centered, tedious, rote memory

approach to education, Granted, €Al can bemuch more

but so too. can other educational innovations. Lee's

case study of educational television.-at_ Scarborough

. College showed that most professors failed to alter

*"their_ "live" lecture Style when being taped by the

television camera. One watches with amazement as

elementary teachers subvért LOGO's_intended pur-
pose and integrate it into curriculum-based edu-
cation: Many instructors when introduced to the
open-concept classroom design in the early seven-
ties immediately reverted to their learned habits

~and_set up conventional classroom situations. =

-Ness.

Q
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Professors usually insist on lecturing as part of
a teleconferencing. course despite the unequivocal
evidence against this approach. The litany of
misused innovations goes on and oOn.

I

_ The contributing factor in each of the above
situations was the_failure of those sinitiating the
educational innovation to support adequately the
need of the user to acquire the necessary skills;
attitudes_and behaviors to apply the new instruc-
tional technology or method effectively. -

- several experiences at Scarboroogh College.
which are reported by Lee would also present dil-
emmas if encountered_during the_current mission

to implement CAl in.schopls. For example:_ univer-
§ity ‘professors balked at the suggestions of the
TV directors that showmanship be incorporated

in their_telelectures._ Many professors held the
view that lecturing.and learning are serious_busi-
s5. It was thie student's responsibility to .
grapple with—tne material,-th~y argued, and not
the lecturer's task to proviug extrinsic motiva:
tion: Applied to CAl this philosophy would result
in sterile programs devoid of directions; animation;
graphics, humour and textual encour3dgements

lectiire experirient been a success in its pure lec-

2

- 1ige television or computers require uniformity

agogical questions. At what point, Lee pondered;
must learners disengage from an instructional
technology in order to reconcile the dialectic
conflict between their perspective and the mediat-
ed information? Media like TV or CAI which total-
ly capture learners in a pseudo-interative infor-
wation flow do not force learners_to reformulate
their concepts and paradigms, or to apply know-__
ledge and analytical skills to resolve gnique pro-
blems: : ’ .

i Pressires of Economization. Invariably_the
all-out drive Lo achieve economization by imple-
menting an irstructional technology presents un-
realistic limitations which undermine the innova-
tion process.(Moore and Hunt, 1980}, _Lee report-
ed that the Scarborough College administrators
worked out a_formula for telelecture production
based on triple the amount_of time_required to

In practice, how-

or recognition, or_a re-assessment_of_the original
resource formula, the innovative.few gradually
stopped_infusing the amount of.time and energy

required to produce a good TY lecture.

courseware development_has been content to allow

teachers to belfeve that high quality courseware
ten be prodiced by iadividual ‘teachers. Industry_
expérience that multi-specialist teams must invest

300 person-hours_per_one hour of actual instruc-
tion has not sufficiently_informed school board

decision-makers .prior to their making commitments
to purchase hardware..-- . :
Wart

T ol i . .
... _Economies of Scale. _Large expensive media

and stability of curriculom in.order. to be _econ-_
omical. Rapid changes in knowledge -or carriculum
reform threaten stability. This scares away.pro-
ducers of quality courseware who fear they will -
fail to acheive a reasonable_return on their in-
vestment. The bést market, as_far as edubusiness
is <oncerned, is one ir which the producer; not
the consumer; determines the nature and rate of

charige in the Coorseware product.

,,,,,, Ahother factor is the. “scale of aggregation”

(Oettinger and Zapol, 1972). Unit costs of a pro-
duct generally decrease as the.quantity of the

product produced dincreases: _Policy makers and_

commercial interests obviously prefer the lower
costs made ‘possible by mass production. Theresult
is what House termed a form of “cultura! imperial-
ism". Pressure is placed_ upon minority groups and
communities by educational administrators to inte-
grate into the efficient mass produced educational

——gystem:—The-morality—of modern instructional tech-

nologies, House concluded, is suspect, ~The—pres
sure toward intégration has been.resisted by. the
decentralized educational jurisdictions and the

edocator's fundamental preference for meeting the
riceds and demands of groups of individuals. :

—




vatiuds atiellilly tie periormance of labour must.
irevitably confront the existing structure and re-
lationships within an_organization. Schools have -
built-in barriers at many levels.which have often

thwai-ted ~he implefientation of instructiondl tech- -

nologies .
.. Lee noted that efforts to implement televised
lectores . in both universities and sccondary schools
often fafled to deal with the difference between
the standard timetable class length and the opti- .
mal length for an effective, enriched telelecture;
’ By contrast indistrial managers long ago.

learned that the characteristics_of individual
Jjobs have to determine. the job rougine: This is
currently illustrated by the emerging.work pattern
for word_processing cperators -- 50 minutes of key

' entry, 10 minutes change of duty -- which differs

significantly from the conventional typing pool
work schedule.

. Efforts to modernize education_have_also_ been
frustrated, House stated; by the "traditional"
structure of the institution. Despite the large.
edocational bireducracy the teacher is relatively
dutonomous, there is little true quality control,
and skills are learned largely through imitation:
This is particularly the case in higher edication.
Without adequate role models to emulate, often with
a peer group unsupportive of innovation and jeal-
ous of individual excellence; coupled with the

individual burden to. implement innovation, there is

little sopport for the individual instructor to-

innovate. .

".__ House described the model of innovaticn adop-

) tion in schools as @ top-down process. He termed

T this_"structural imperialism". His observationwas
* confirmed by an extensive study conducted in Wis-
consin {(Barrows; etal, 1979}, although the Wiscon-
sin results alsc demonstrated thie power of the
teacher~ Principals generally make the decision

‘regarding innovatioa in the school, after such ____
decisions regarding innovation in the school; after
such decisions are passed down to them. The Wis-

consin_‘study, among others; concladed that.teach-
ers ultimately hold the final say over implemen-
tation of an innovation because of their ability
to subvert it in the classroom. Thus while teach-
ers may_appear to aquiese to the principal,; when
decisions are made they possess the real power.

Producers and advocates of innoyative nstruc-
tional_technologies invariably select inappropriate
change. agents” within the school organization.

For instance, teachers first attracted to micro-
computers may be totally unrepresentative of the
rank_and _file. Moreover, they may lack credibility
amount their peers. Since, as countless studies
have confirmed, personal contact is the most impor-
tant means of diffusing innovation, early adopters
of microcomputers may be urahle to inflaoence many

of their colleagues:-

i Courseware Quality. The reliability of micro-

' computer hardware has increase significantly: How- “

ever, courseware qualitv has been sadly lacking.
This has been caused in part by the general preoc-

ERIC o
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. S A
cupation with media_hardware and with the techno-
logy itself: The_ tendeicy of administrators.to.
cut media before labour during austerity periods
(the University of Toronto eliminated is TV pro-
duction unit_in_ May 1983), and to allocate insaf-
ficient faonds for softwarelccurSEware.prbcuremeh;,

 has fiade education an unreliable market. Hithout

a firm market commitment from education .good pro-
ducers_and_talented personnel_ thu" tend to concen-

trate on other morelucrative and pioiising markets o

(Hooper, 1969).

. CAl courseware quality also suffers -doe to the
poor qualifications of most developers. Few
courseware developers can match their interest in
computers and programming with an_equal_amount . _
of knowledge of learning theory and_experience . in

. instructional design: The resalts t.r CAl to date

closely parallel the experience with programmed
instruction (PI) in the Fifties. AS the guantity

of PI packages increased, the quality rapidly

~ decreased, Faced with gnreliable _prodocts &edu-

cators.ceased -to.use the Pl materials, and sig-.
naled their administrators to_stop making further
purchases. _There is 1ittle indication to date
that CAI has avercome this limitation: :

_ o 5

Consolida ]
. . The process of change can be visualized as a
movement from one level or state to ancther.
Various researchers have agreed that it is a

multi-stage process which culminates generally in

" a decision.. There are three basic options:_.

1) adopt the innovation; 2) adopt with modifica-
tion: or 3) reject the innovation. The decision.
stage can be affected by countless variables. We

have summarized some of these in the preceding.

section. The requirements to ensire the ad
or consolidation.of an innovation are as complex
aS?they are elusive. The following are some les-
sons gained from attempts to_implement instruc-

tional_technology innovations during the past two

decades which_have relevance for the educational

computing field:

1) The introduction of "nic wediz" requires

_ strong political support: . ’

-2) Decision- makers must be prepared to

amortize the high capital start-up costs

 over a long period of time.

3) The use of sophisticated media for in-_

~ structionrequires weli-trained, skilled
staff, and an extensive ihfkéﬁtfﬁttﬁfé
_.and educational support system. . __ .

4) The cost of accessing the media must be
reasonably estimated based on adequate
production guidelines and cost-effecti,e
means of distribution or_communication in
order to_reach.the largest passible auvd-

.. ience (Cory,.1980: Pourdy, 1980)

5) Close attention must be paid to the psy-
chological and affective factors which

Carpenter; 1979; Short, etal, 1976; Lee
. 1975); o
"6} Teachers must receive adequate_informa-__

tion QDOU§,§P”jnﬂDVﬂtian training in_its

use, curriculum materials to assist in :
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integvat1ng the appl1cat|6n. and ]ong -term

support S on
period. Frovis lon of. var1our forms of

incentives must also bLe determlned

7) Pure efficiency justi fxcat1ons can be
overcome by _ en5ur1ng that long-term couse

-ware prodoction is well deSlgngd and_com-

patible with 3 well-conceived philosophy
‘of application. An efierging consensus

for computcr applications in education in
France, Lagland and OUntario ctres
ciredative and productive applicaticns, .
word proccsszng. 1nformat1on access and

eration and so]x1ng, The tutorial_repli-
cation of. programmed instruction designs
is being limited to seleCtga applications.
. N
. - 4
M ;

.

. tered with.the failure to integrate educat1ona] o

. media_into the traditianal_ teaching_ enyironment of

thie classroom. Hundreds of research studies con-
cerning the impact of instructional techno]ogy on

the learning_ p[ggeggfhave. at best, produced no
s1gn1f1cant differences”, _
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education. .
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